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Abstract 

Holothurians collected from Macquarie Island by several Australian expeditions 
are described. There are four species, of which one, Pseudocnus laevigatus (Verrill), 
is a new record for the island. Newly rediscovered type material of this species is 
described. The genus Pseudopsolus Ludwig is referred to Family Cucumariidae and 
restricted to include only P. macquariensis (Dendy). The Macquarie Island holo- 
thurian fauna now comprises six species, of which two are endemic, two occur also 
in New Zealand and two are essentially circumpolar in distribution. 


Introduction 

Tiie marine fauna of the isolated Australian possession, Macquarie Island, which 
lies approximately 850 miles south-east of Tasmania, is of particular interest to 
students of biogeography of the southern oceans. Until quite recently, Macquarie 
Island was regarded as inaccessible from the north and east by relatively shallow- 
water benthic species, for it was believed to be isolated from land-masses in the 
north and north-east by waters of over 3,500 metres in depth. On the basis of the 
facts available at the time, Fell (1953, 1962) stated that the echinoderm fauna 
of Macquarie Island was almost entirely Antarctic in character, and clearly not 
derived from the New Zealand fauna, for only one echinoderm species (the echinoid 
Pscudechinus novaezealandiae (Mortensen) which has a pelagic larva and can tra¬ 
verse stretches of open ocean in the larval stage) was known to be common to the 
faunas of New Zealand and Macquarie Island. More recently, the New Zealand 
Oceanographic Institute discovered that the Macquarie Ridge, which runs from the 
Balleny Islands north to Macquarie Island also extends north from Macquarie 
Island to the south-west part of the New Zealand shelf, and that in some places the 
depth of water over this extension of the ridge is as little as 100 metres (Brodie 
and Dawson, 1965). In view of this discovery it became imperative that the fauna 
of the vicinity of Macquarie Island and of the newly discovered ridge be closely 
studied. The echinoids and holothurians collected by the New Zealand Oceano¬ 
graphic Institute during the course of their preliminary investigations were studied 
by the author and it was found (Pawson, in press) that the holothurian and 
echinoid faunas of Macquarie Island were in fact more closely related to those of 
New Zealand than had formerly been supposed, and that the newly discovered 
ridge provides a series of “ stepping stones 55 facilitating southward and northward 
migration of shelf-dwelling species. 
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Through the kindness of several Australian biologists I have received for study 
echinoderms from various parts of that country. Included in these collections were 
small samples of holothurians collected about Macquarie Island by various expedi¬ 
tions. Although only four species are represented, the collection is of special interest 
for it enables a more detailed description of the unusual species Pseudopsolus 
macquariensis (Dendy), and a reassessment of the systematic position of the genus. 
Further, the new record, Pseudocnus laevigatus (Verrill) establishes the fact that 
the species is truly circumpolar in distribution. 

I am grateful to Mrs J. Hope Black of the National Museum of Victoria, Miss 
Elizabeth Pope of the Australian Museum, and Miss Isobel Bennett of the University 
of Sydney, for sending me the collections of Macquarie Island holothurians. 


Status of the Genus Pseudo psolus Ludwig, 1898 

Psolus macquariensis was originally described by Dendy (1896) on the basis of 
material from Macquarie Island. Later Ludwig (1898) referred the species to a 
new genus Pseudopsolus, which he characterised as follows: 

Ten tentacles. Skin lacking or almost lacking spicules. Ventrally an indistinct creeping 
sole, with numerous shrunken feet in the radii. Dorsal surface with very few small feet also 
restricted to the radii. Mouth oblique, anus subdorsal. 

Pawson (1964) was in error in referring the genus to the family Psolidae in 
his key to the genera of psolid holothurians. The calcareous deposits which are in 
the form of scattered plates (and may even be absent altogether), and features 
of the external and internal anatomy show that the genus should more properly 
be referred to the family Cucumariidae. The subfamily Cucumariinae erected by 
Panning (1949, 1955, 1957) would be the logical place for the genus. Within this 
subfamily, Pseudopsolus falls near the genera Psolidiella and Cladodactyla. Psolidiella 
and Pseudopsolus, as their names imply, bear a superficial resemblance to the psolid 
holothurians, but they lack the imbricating plates which are a characteristic of the 
family Psolidae. Both genera, however, possess a more or less distinct ventral sole. 
Psolidiella differs from Pseudopsolus in having tube feet scattered in large numbers 
over the dorsal surface of the body, and not confined to the radii. 


Order DENDROCHIROTIDA Grube, 1840 

Family CUCUMARIIDAE Ludwig, 1894; emend. Pawson and Fell, 1965 

Subfamily CUCUMARIINAE Ludwig, 1894 

Two genera of this subfamily, Pseudopsolus and Pseudocnus, occur at Macquarie 
Island. 


Pseudopsolus Ludwig, 1898 

Diagnosis: Ventral pair of tentacles smaller than others. Tube feet confined to radii. 
Ventral surface of body forms a sole. Dorsal feet rare, scattered on radii. Calcareous deposits 
(when present) scattered plates with knobs and ridges. No deposits in tentacles, tube feet 
or sole. Four polian vesicles. Hermaphroditic. 

Type-species: Psolus macquariensis Dendy, 1896 (by original designation; 
monotypy). 

Content of the Genus: Only two species have been referred to this genus, the 
type and the Antarctic species Pseudopsolus ferrari Bell. The latter species clearly 
does not belong in this genus. I have been able to examine material of the species 
at the British Museum (Natural History) through the courtesy of Miss Ailsa M. 
Clark. Dissection of one specimen revealed that " Pseudopsolus ” ferrari differs in 
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several important respects from P. macquariensis. There is only one Polian vesicle, 
there is no conspicuous muscular stomach, the genital duct opens between the 
tentacles, and it appears that the species is not hermaphroditic. Externally, differ¬ 
ences are also apparent, for the two ventral tentacles are considerably smaller than 
the rest, and dorsal tube feet are scattered over the dorsal surface. The tentacles 
are filled with flat plates, and the dorsal body wall contains several flat plates with 
a few large perforations. Thus in external features and in the nature and dispo¬ 
sition of the calcareous deposits, P. ferrari also differs greatly from P. macquariensis. 
It would seem preferable to refer P. ferrari to the genus Cucumaria sensu stricto (see 
Panning, 1949) and to regard P. macquariensis as a monotypic genus. A fuller 
discussion of the characters of the species ferrari would not be relevant here; this 
species will be re-described in a later report on Antarctic holothurians. 

Pseudopsolus macquariensis (Dendy). Fig. 1. 

Psolus macquariensis Dendy, 1896, p 41, PI. 7, Figs. 70-72; Farquhar, 1898, p. 325. 

Pseudopsolus macquariensis: Ludwig, 1898, p. 49; Perrier, 1905, p. Ill; Mortensen, 
1925, p. 357, Fig. 41; Dawbin, 1950, p. 35. 

Material Examined: Australian Museum J4724, Macquarie Island, collected by 
Mawson Australian Antarctic Expedition (1912), presented by Australian Antarctic 
Publication Committee per the late Professor W. A. Haswell, 1 specimen, under rock 
in pool, north side of Garden Cove, collected December, 1965, by Dr Isobcl 
Bennett, 1 specimen; National Museum of Victoria H2, sublittoral, Garden Cove, 
collected December, 1959, by Mrs J. Hope Black, 68 specimens. 

External Features: Body approximately cylindrical, contracted and contorted 
in some specimens, with strong transverse wrinkling. Total length 5-19mm. 
Tentacles, ten, of uniform size, usually expanded, introvert conspicuous. Tube feet 
arranged in more or less double rows on three ventral radii and confined to them. 
No conspicuous tube feet dorsally, but on introvert one or two feet sometimes 
occur on dorsal radii. Mouth terminal, often antero-dorsally turned; anus postero- 
dorsal. 

Ventral surface of body uniformly light yellow; dorsal surface light yellow to 
dark purplish-brown. Tentacles light yellow. Specimen collected by Mawson 
Expedition uniformly dark brown, probably a consequence of long preservation. In 
life, specimens conspicuously purplish dorsally. 

Anatomy: Calcareous ring fragile; radial and interradial pieces with pointed 
anterior projections but lacking posterior projections. Oesophagus about quarter 
body length, followed by bulbous muscular stomach. Intestine thin-walled, coiled 
several times within body cavity. Rectum swollen, attached to inside of body wall 
by numerous thick muscle strands. Posterior portion of intestine with well developed 
mesentery which attaches to body wall in right ventral interradius, along right edge 
of midventral radial muscle. Four long tubular Polian vesicles arise from water- 
vascular ring, one each in the right lateral, left lateral, right ventral and left 
ventral interradii. Stone canal arises from ring in mid-dorsal interradius and runs 
anteriorly as coiled or more or less straight tube, terminating in small spherical 
madreporite. Genital duct short, about one-sixth body length, opening to exterior 
at minute papilla on oral disc, midway between mouth and circle of tentacles, in 
mid-dorsal interradius. Genital caeca of this hermaphroditic species comprise long 
unbranched testes and shorter ovaries containing eggs ca 1.0mm in diameter. Res¬ 
piratory trees as two main trunks with numerous dichotomously branching offshoots. 
Trees well developed, extending to anterior extremity of body cavity with branches 
entwined around intestine. Rectractor muscles attach to radial muscles at level of 
middle of body. Transverse muscles conspicuous in contracted specimens. Intro¬ 
vert transparent, no transverse musculature apparent. 
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Calcareous Deposits: No deposits found in tentacles, introvert, tube feet or 
ventral body wall. In some specimens dorsal body wall contains very few scattered 
circular to elongate perforated plates (Fig. 1) which are smooth or have several 
raised ridges and knobs. Central perforations generally larger than marginal. 
Average greatest length of plates 0.11mm. In many specimens no calcareous deposits 
found anywhere. 

Remarks: The material described here differs little from that examined by 
Dendy (1896) and Ludwig (1898). In his description Dendy noted that there were 
no tube feet on the dorsal surface of the body, while Ludwig found six tube feet 
on each dorsal radius, two in the anterior third of the body, two in the middle, and 
two in the posterior third. In the present material the anterior tube feet (on the 
introvert) are clearly visible on some specimens and absent from others, while no 
feet were found elsewhere on the dorsal surface. However, Ludwig pointed out that 
the dorsal feet were very small and easily overlooked, and as the present material is 
strongly contracted, it is probable that some feet are present, but not visible. There 
must be some variation in this character, for some specimens were found to com¬ 
pletely lack feet on the introvert. Ludwig (1898) had already called attention to 
the fact that this species is hermaphroditic, and that calcareous deposits are absent 
from the tentacles and tribe feet. Mortensen (1925) showed that this species first 
produces eggs, then sperms and then eggs again. 

The features of the internal anatomy of this species are remarkably constant and 
serve as a reliable guide to identification. 

Distribution: So far, known with certainty only from the littoral of Macquarie 
Island, where it occurs in large numbers, especially at Garden Gove. Mortensen 
(1925) examined specimens reputedly from Stewart Island, New Zealand, but he 
suspected that the labelling was incorrect, and that the specimens were in fact from 
Macquarie Island. 
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Pseudocnus Panning, 1949 
Pseudocnus lacvigatus (Verrill). Figs. 2-11. 

Pentactella laevigata Verrill, 1876, p. 68. 

Stereoderma laevigata: Pawson, 1964, p. 457 (synonymy). 

Pseudocnus laevigatus: Panning, 1962, p. 71. 

Material Examined: Kerguelen Island, 12 fathoms, Dr J. H. Kidder, Transit 
of Venus Expedition, January, 1875. 1 specimen (cotype); in pool, Garden Cove, 

Macquarie Island, Dr I. Bennett, December, 1965, 2 specimens. 

Description of Cotype: Deichmann (1947) noted that the type material of this 
species was probably lost. In the collections of the U.S. National Museum a single 
dissected specimen labelled “ Co-type of Pentactella laevigata ” (U.S.N.M. Cat. 
No. 3148) was found. This may be the only extant specimen of the original type 
series. VerrilPs (1876) original description does not mention the number of speci¬ 
mens examined and only one set of measurements (length of body 80mm, diameter 
24mm, length of tentacles 8mm) was given. The cotype at this museum conforms 
approximately to these measuresments and may perhaps be the specimen described. 
However, Verrill did not mention the conspicuous brood pouches on the specimen 
(see below), and as these are difficult to overlook, there is some doubt that the 
U.S.N.M. specimen is the one on which Verrill based his description. There is no 
doubt, however, that the specimen is from the original type-series, and thus it is 
desirable to give some additional information on its anatomical features. 

Single specimen badly damaged, several internal organs dissected away; many 
anatomical details not now distinguishable. Description of Verrill (1876) of internal 
features of type adequate, except that a simple calcareous ring is present, not absent 
as Verrill maintained. Verrill did not note presence of two conspicuous brood 
pouches which lie in the ventral body wall, projecting into the body cavity. They 
lie one to each side of midventral longitudinal muscle at about middle of body. Each 
pouch elongate, ca. 6mm long, 2mm wide and 2.5mm high, with a thin but tough 
wall which contains several large light brown eggs, each approximately 1.4mm in 
diameter. Wall of each pouch contains calcareous deposits exactly similar to those 
found elsewhere in body wall; it is likely that the pouches are simply invaginations 
of body wall. Pouches have no connection with body cavity, but are in contact 
by means of separate apertures with a vestibule which opens to exterior through 
a broad slit-like aperture. 

Calcareous deposits: Calcareous deposits of body wall knobbed plates of variable 
shape with one end dentate and the other rounded (Fig. 10). Plates of average 
greatest length 0.11mm, average breadth 0.06mm. Knobs scattered around margin 
ana near centre of plates, sometimes coalescing to form ridges. Perforations larger 
near centre of plate than elsewhere; usually four central perforations noticeably 
larger than others. No deposits found in introvert. Tentacles with two types of 
pert orated plates. Larger plates (Fig. 7) of average greatest length 0.15mm with 
indented margin and several perforations, sometimes a few small low knobs. Smaller 
plates (Fig. 9) of average greatest length 0.08mm approximately circular, with 
4~10 large perforations. Perforated rods (Fig. 11) rarely present; these develop 
into smaller tentacle plates. Tube feet with large endplates. Stem of foot with 
deposits similar to those of body wall but also with flat plates (Fig. 5) which are 
smooth or with a few low knobs, and have many perforations. 

Description of Macquarie Island Specimens: 

External Features: 2 specimens, tentacles expanded, body partly contracted, 
twisted, with strong transverse wrinkling. Total length 25mm and 20:nm. Tube 
feet confined to radii, in well-defined double rows anteriorly, less regularly arranged 
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Figs. 2, 3, 4, 6, 8 .—Pseudocnus laevigatus (Verrill), Macquarie Island specimens. 

Fig. 2: Knobbed plates from body wall. Fig. 3: Knobbed plates from introvert. Fig. 4: 
Deposits from tube feet. Fig. 6: Smaller plates from tentacles. Fig. 8: Larger plates from 

tentacles. 


Figs. 5, 7, 9, 10, 11 .—Pseudocnus laevigatus, cotype, U.S.N.M. 3148. 

Fig. 5: Deposits from tube feet. Fig. 7: Larger plates from tentacles. Fig. 9: Smaller plates 
from tentacles. Fig. 10: Knobbed plates from body wall. Fig. 11: Perforated rods from 

tentacles. 
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at middle of body and posteriorly. No conspicuous difference between dorsal and 
ventral feet. Tentacles of equal size, well branched. Body white to lemon yellow 
in alcohol; tentacles white with brownish patches at points where branches arise 
from main stems. 

Anatomy: Two Polian vesicles. Calcareous ring simple, inconspicuous. Intestine 
thin-walled, describing a single large loop. Respiratory trees branched flattened 
tubes. Transverse and radial longitudinal muscles well developed; retractors attach 
to radial muscle in posterior third of body. Genital caeca present but small; speci¬ 
mens possibly sexually mature, but no trace of brood pouches. 

Calcareous Deposits: Calcareous deposits of body wall exclusively knobbed 
plates with one end denticulate (Fig. 2). Denticulate portion of plate distinctly 
narrower than that in type-specimen; perhaps a consequence of small size of speci¬ 
mens. Average length of plates 0.11mm, average greatest breadth 0.06mm. Plates 
numerous in body wall. Introvert with knobbed plates of varying shapes, some 
resembling those from elsewhere in body wall, others without one denticulate end 
(Fig. 3). Introvert plates generally slightly smaller than those from elsewhere. 

Tentacles with large and smaller plates. Larger plates of average greatest 
length 0.16mm, slightly concave, with dentate edges. Central perforations larger 
than marginal; some plates with few low knobs (Fig. 8). Small plates (Fig. 6) 
of average greatest length 0.07mm tend to be circular, with larger central and 
smaller marginal perforations. Tube feet with large endplates and deposits similar 
to those of body wall, but in addition plates with large perforations and tew 
knobs, or none (Fig. 4). 

Remarks: It is clear that the Macquarie Island material represents the species 
to which it is referred here. Differences from the type material are not great, and 
these can be explained as resulting from the disparity in size between the type and 
the Macquarie Island specimens. 

Ekman (1925, 1927) has reviewed the systematic status of this species, and more 
recently Panning (1962) referred the species to the genus Pseudocnus. 

Distribution: The species may now be regarded as truly circumpolar in distri¬ 
bution, for it has previously been reported from the east and wests coasts of southern 
South America, the Falkland Islands, Kerguelen and Heard Islands, Marion Island 
and south-east of the Crozets. The present new record completes the circumpolar 
distribution pattern. Bell’s (1908) record of this species from the vicinity of 
McMurdo Bay, Antarctica, is doubtful, and his material requires re-examination. 
The species has not been reported with any certainty from the high Antarctic region. 
Bathymetric range, low tide level to approximately 1,000 metres. 

Subfamily COLOCHIRINAE, Panning, 1949 
Trachvthyone Studer, 1876 
Trachythyone macphersonae Pawson. Figs. 12-13. 

Trachythyone macphersonae Pawson, 1962, p. 47, PI. 1, Figs. 1-5. 

Material Examined: Australian Museum J4724, Macquarie Island, collected by 
the Mawson Australian Antarctic Expedition (1912), presented by the Australian 
Antarctic Publication Committee per the late Professor W. A. Haswell, 3 speci¬ 
mens; under rock in pool, north side of Garden Cove, collected December, 1965, 
by Dr Isobel Bennett, 14 specimens. 

External Features: Three specimens collected by Mawson Expedition dark brown 
in colour (a result of long preservation), 5, 7 and 10mm in total length. Calcareous 
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deposits in process of dissolution. Arrangement of tube feet exactly similar to that 
in T. macphersonae; thus these specimens referred to that species. 

Specimens collected by Dr Bennett expanded, total length 13-21mm. Colour in 
alcohol light yellow to white. Tube feet arranged as in type specimen (see Pawson, 
1962); in some specimens feet in double rows in ventral radii, but always restricted 
to radii. Ventral pair of tentacles conspicuously smaller than others. Between bases 
of tentacles are brown spots, dark and conspicuous in some specimens, light in others, 
occasionally absent. Skin thin, semi-transparent in fully expanded individuals, 
especially at introvert, through which internal organs clearly visible. 

Anatomy: Calcareous ring simple, without posterior projections; both radials 
and interradials with anterior projections. Polian vesicle single, bulbous. Intestine 
describes a very large loop in body cavity. Two sparsely branched respiratory trees 
of equal size reach anterior end of body cavity. Gonad a tuft of several long 
unbranched caeca. Genital duct arises approximately quarter of body length from 
anterior end, traverses dorsal mesentery and opens to exterior between tentacles in 
dorsal interradius. Eggs bright orange, approximately 0.2mm in diameter; sexes 
separate. Well developed retractor muscles attach to radial muscles at level of 
middle of body. 



Figs. 12, 13 .—Trachythyone macphersonae Pawson, tentacle deposits. 

Fig. 12: Smaller curved and flat perforated plates. Fig. 13: Larger curved and straight 

perforated rods. 


Calcareous Deposits: Deposits of body wall show some difference from those 
described (Pawson, 1962) from the unique holotype. Holotype strongly contracted, 
buttons overlapping in all directions. Present material expanded, buttons not nearly 
so closely aggregated. Some buttons with few rounded elevations; buttons variable 
in shape and size, averaging 0.2mm in greatest length in some specimens, 0.15mm 
in others. Cups uncommon, slightly deeper than those of holotype. Dichoto- 
mously branched deposits also uncommon. Deposits of introvert similar to those 
elsewhere in body wall, but very sparsely scattered. Tentacles contain numerous 
larger curved and straight perforated rods (Fig. 13) and smaller curved and flat 
perforated plates (Fig. 12). 

Remarks: The present specimens differ in some respects (noted above) from 
the single specimen described by the author as the holotype, but it is evident that 
they do represent this species, and that the species displays some variation. In 
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view of the additional information now available, the diagnosis of the species should 
be revised as follows: 

Skin thin, semi-transparent in fully expanded individuals, but firm. Ventral 
surface of body with two, or more usually three, rows of tube feet to each radius; 
feet restricted to radii. Dorsal surface with scattered feet. Deposits scattered 
buttons (overlapping in contracted specimens) of average greatest length 0.15- 
0.2mm. Cups and dichotomously branching spicules overlie buttons in skin. 

Distribution: This species is known only from the littoral zone of Macquarie 
Island, but seems closely related to the widely distributed southern species T. parva 
(Ludwig) and to the New Zealand species T. bollonsi (Mortensen). 


Order APODIDA, Brandt, 1835 
Family SYNAPTIDAE Oestergren, 1898 
Trochodota Ludwig, 1892 

Trochodota sp. 

Material Examined: Australian Museum J4725, Macquarie Island, shore, col¬ 
lected by H. Hamilton, 1912. Presented by Australian Antarctic Publications Com¬ 
mittee per the late Professor W. A. Haswell, 2 specimens. 

Description: Both specimens uniformly dark brown (probably as a result of 
long preservation). Total lengths 23 and 30mm, diameter of cylindrical body 
1.5mm. Ten subequal tentacles, each with four pairs of digits, gradually increasing 
in length toward distal extremity of tentacle, so that terminal pair is longest. No 
calcareous deposits found in body wall or tentacles; they have probably dissolved 
as a result of acid conditions of alcohol, as have calcareous deposits in other material 
from same collection. 

Remarks: These specimens probably represent a species of the apodous holo- 
thurian genus Trochodota. This is the first record of a synaptid holothurian from 
the shores of Macquarie Island. Pawson (in press) has reported the presence of 
Trochodota dunedinensis (Parker), a wide-ranging New Zealand species, off Mac¬ 
quarie Island in a depth of 67 metres. The present specimens may well represent 
that species, or perhaps T. dendyi Mortensen, another New Zealand species now 
known to occur on the Campbell Plateau south of New Zealand (Pawson, in press). 
The identity of the shore species cannot be determined with certainty until a collec¬ 
tion in better condition becomes available. 
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